As a method of particle image velocimetry (PIV) techniques, a higher-order optical flow method has been already proposed by Fujita (2004). The accuracy of the method has been evaluated using synthetic images and the result was favorable for mean velocity measurements. However the performance of the instantaneous measurements or turbulent measurements has not been examined in detail so far. Therefore, we conducted laboratory experiments for open-channel turbulent flow at a confluence as well as synthetic particle simulation. We compared several optical PIVs that use three or five consecutive images and the conventional PIV. It was found that the optical PIV using three consecutive images is capable to measure instantaneous turbulent velocity field much better than the conventional PIV.
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